We report the case of a 25-year-old female patient having a large lesion in the right breast. The core biopsy revealed a high-grade fusocellular neoplasm. Immunostains show no evidence of a specific line of differentiation. The patient underwent radical surgery and adjuvant treatment. Due to the immunohistochemical profile and the rosette arrangement in fusocellular injury, a molecular evaluation of translocations associated to the Ewing sarcoma (ES) was made. However, translocations commonly associated with this disease [t(11;22)(q24;q12)] were not observed. The present report can contribute to the diagnostic investigation of similar cases and to the pre-test orientation of the molecular evaluation.
introDuCtion
The undifferentiated and unclassified sarcomas constitute a heterogeneous group of sarcomas, which include the Ewing sarcoma family of tumors (ESFT) and some lineages of tumors in which all recognizable lines of differentiation have been excluded (1) . Although they may present an overlap of morphological or immunohistochemical characteristics, they own some chromosome specific translocations observed through molecular analysis (2) (3) (4) (5) . These morphological and genetic characteristics probably represent distinct clinical entities, but the exact characterization of each entity remains uncertain (1) .
The ESFT encompasses aggressive sarcomas in bones and soft parts, which usually present intense immunostaining of CD99 and translocations involving the EWSR1 and FLI-1 genes (5) . In the breast, the occurrence of sarcomas is unusual, representing less than 1% of the malignant breast neoplasms and less than 5% of all sarcomas (6) . Nevertheless, it is a heterogeneous group of tumors, with different behavioral, evolution and therapeutic response patterns (5) (6) (7) . In this context, the advances in the molecular and immunohistochemical evaluation might help in the differentiation of the Ewing-like tumors from other undifferentiated and unclassified sarcomas. However, some tumors with Ewing sarcoma (ES) morphology remain with undifferentiated histogenesis due to negative or non-informative molecular results, which may generate differences in the treatment and the clinical follow-up (5, 6, 8) .
The objective of the present study is to report a case of undifferentiated and unclassified sarcoma with ES morphology, in the breast and chest wall topography, whose molecular evaluation was shown negative for the translocation t(11;22)(q24;q12).
CaSE rEPort

Diagnosis
A 25-year-old woman went to the service in December 2016 due to a voluminous nodule in the right breast, which had been presenting progressive growth for six months. The patient said to have had menarche at age 14 and a previous cesarean delivery, and denied other previous surgeries, the presence of clinical comorbidities and family history of breast neoplasm. The physical examination indicated the presence of a voluminous lesion occupying practically all of the right breast parenchyma, mobile, of hardened appearance and regular surface, measuring 18 cm in its largest diameter. The skin in the right breast was tense and had diffuse hyperemia, but without aspect of neoplastic infiltration. In the axillary palpation, bilateral, mobile and soft, non-coalescent, painless lymph nodes were identified, measuring approximately 0.5 cm in their largest diameters ( Figure 1 ). The patient went to the first visit with results of the imaging tests that had been ordered and performed at other services. The mammographic results showed heterogeneously dense glandular parenchyma, with bulky nodular image of medium density, circumscribed and well-defined, located in apparent retro-pectoral topography on the right. The report of the mentioned exam described the presence of breast implant on the right, without suspicious alterations of neoplasm. In the breast ultrasound, the lesion presented heterogeneous ecotexture and small anechoic areas in its interior, with irregular shape and imprecise margins, without acoustic posterior phenomena.
The chest wall magnetic resonance imaging (MRI) showed the presence of a voluminous solid heterogeneous lesion in retro-pectoral region on the right, circumscribed, of 16 × 14.8 cm, in close contact with the anterior thoracic wall [2 nd to the 5 th intercostal spaces (ICS)]. The lesion had small intrathoracic projection, more evident in the 3 rd ICS, but the costal margins did not present signs of bone erosion. There were no alterations in the mediastinum and in the pulmonary parenchyma. The computed tomographic (CT)-scan indicated expansive voluminous formation in the right breast region, measuring 16.6 × 14.5 cm. The lesion had signs of extension to the chest wall, with invasion of the pectoral muscles and intercostal region, with no clear bone invasion, while causing bulging of the adjacent lung parenchyma. The tomographic method showed the absence of lymphadenopathy, pleural effusion and other pulmonary alterations.
The patient had core biopsy of the right breast lesion, which revealed high-grade fusocellular neoplasm, with necrosis, atypias and mitosis areas; and absence of epithelial component represented in the sample. Therefore, the case could be a sarcoma or an overgrowth area of a malignant phyllodes tumor. The radiological staging of the patient did not identify distant metastasis ( Figure 2 ).
Surgical treatment
The patient underwent mastectomy in December 2016, trying to accomplish resection of the lesion with wide surgical margins. The pectoral muscles were resected, due to tumor infiltration. The partial resection of the 3 rd , 4
th and 5 th costal margins was also necessary, with the use of a Marlex screen for the primary correction of the chest wall defect. The macroscopic intra-operation evaluation showed there was no tumor extension to the pleura or the lung. Axillary palpation on the right was done and also the identification of augmented and hardened lymph nodes on Berg level I, which were also removed. A segment of the pectoralis major muscle was preserved, which was used to cover the Marlex screen and the thoracic wall. Suction drains were inserted in the thorax and in the mastectomy site. The patient evolved postoperatively without intercurrences, and satisfying esthetical result ( Figure 3 ).
Pathology
A piece measuring 18 × 18 cm and weighing 1.865 g was sent to the pathological anatomy service. The sections of the piece showed there was a heterogeneous nodular lesion which was friable, of brownish-gray color, measuring 18 × 15 cm, touching the deep margin of the chest wall. The costal margin segments did not present neoplastic infiltration.
The anatomopathological study of the mastectomy product revealed the presence of fusocellular neoplasm and areas of accentuated necrosis. The neoplasm showed spindle cells organized in beams, sometimes with storiform appearance. In some areas, the cells had clear cytoplasm and in others, rosettepatterned. There was also the evaluation of 15 lymph nodes in the cuts in paraffin, all of them free of neoplasm.
The immunohistochemistry (IHC) of the lesion revealed negative expression of the following markers: smooth muscle actin (SMA), HHF35, desmin, S100, CD34, CD31, CD10 and epithelial membrane antigen (EMA). Still, there was a positive expression of the CD99, CD56 and CD57 markers. Therefore, together with the histomorphological findings, the immunohistochemical study suggests high-grade sarcoma, not having been possible to define the histogenesis. Among the diagnostic hypothesis, the possibility of ES or primitive neuroectodermal tumor (PNET) were highlighted, due to the observation of fusocellular lesion with positivity for CD99 and CD56, associated with the rosette arrangement (9) . Hence, the material was sent to a central lab which made the research of translocations associated to ES/PNET, using reverse transcription polymerase chain reaction (RT-PCR). The research of the transcribed type 1 and type 2 of the translocation t(11;22) (q24;q12) was carried out, and such translocation causes the fusion of the EWSR1 and FLI-1 genes (5) . The result of the research was negative for the translocation, which disfavors the ES. However, other less frequent translocations can be found In the described case, the patient reported expansion of the breast lesion in around six months, and such progression was higher than the growth pattern which is usually observed in benign breast lesions (11) . The physical exam, in spite of the presence of an infiltrative lesion of 18 cm in a 25-year-old patient, showed no signs of cutaneous involvement typical of breast carcinomas, such as edema and diffuse thickening. The cutaneous hyperemia, on the other hand, was due to the distension caused by the lesion. Together, these clinical aspects suggested the hypothesis of some malignant neoplasm of stromal components, which was confirmed through the anatomopathological analysis of the lesion.
The radiological investigation of the mammary palpable lesions aims at characterizing the extension of the disease and investigating synchronic lesions in the ipsilateral and/or contralateral breast (11, 12) . It is important to highlight that the patient's clinical history must be included in the analysis of the radiological findings, especially the surgical history and the family risk of breast cancer (11, 12) . In the described case, the mammogram report described the presence of a silicon implant in the right breast, without the characterization of nodular lesion. However, anamnesis could have avoided this mistake, once the patient denied any previous breast surgery. The CT-scan and the thorax MRI, on the other hand, contributed to the preoperation evaluation of the lesion and the appropriate surgical planning, involving breast and thorax surgeons.
The high-grade sarcomas can present several characteristics to the anatomopathological study, some of which help the investigation of the tumor histogenesis (4, 5) . However, due to the diagnostic difficulties observed in the present case, Professor Dr. Christopher D. M. Fletcher, from Harvard Medical School, Boston, MA, USA, was asked to review the material. According to his description, "in some areas, the tumor consists of quite orderly fascicles of spindle cells with palely amphophilic cytoplasm and tapering nuclei, distributed between hyaline collagen bundles while, elsewhere, there is transition to a much more highly cellular poorly differentiated component having mainly round cell morphology and showing increased mitotic activity". Regarding the immunohistochemistry, the professor described: "immunostains show no evidence of a specific line of differentiation. The neoplastic cells were entirely negative for S-100 protein, SOX10, GFAP, CD34, STAT6, MDM2 and TLE1. Staining for H3K27me3 was positive -i.e. normal/retained". Therefore, the diagnosis of high-grade undifferentiated sarcoma was sustained.
Concerning the differential diagnosis of ES, a research of the translocation t(11;22)(q24;q12) product was carried out, which 
Adjuvant care
The adjuvant treatment started in March 2017, with four cycles of doxorubicin and ifosfamide, followed by radiotherapy in the chest wall on the right. After 16 months of clinical follow-up, the patient was found asymptomatic and without evidence of disease.
DiSCuSSion
The high-grade undifferentiated sarcomas are neoplasms of aggressive behavior and unfavorable diagnosis, whose clinical presentation usually involves bulky lesions of fast growth (6, 7, 10) .
is observed in the majority of the cases of the disease (2, 13) . This translocation causes the fusion of the EWSR1 and FLI-1 genes, mapped in 22q12 and 11q24, respectively. Nevertheless, depending on the breakpoints in these genes, 18 different in-frame chimeric transcripts can be generated. Of these, transcripts type 1 and type 2 must be highlighted, originated from the fusion of exon 7 of the EWSR1 gene with the exon 6 or the exon 5 of the FLI-1, respectively (2, 13) . These transcripts are present in approximately 85% of the ES/PNET cases with t(11;22)(q24;q12) and in 60% of the total cases of the disease (2, 5, 13) . However, other less frequent translocations can be found in this kind of sarcoma, which does not exclude the possibility of ES and PNET (2) (3) (4) (5) .
Considering the surgical treatment, the patient of the case described underwent mastectomy due to the tumor extension in the physical examinations and the imaging tests. Despite the description of deep involved margins, the surgery was considered adequate because of the fact that this margin coincided with the extension of the chest wall, with its enlargement not being possible. Similarly to the carcinomas, higher rates of local recurrence in the presence of surgical involved margins were observed in the approach of the malignant neoplasms of mesenchymal origin (10, 14) . Nonetheless, in the occurrence of free margins, there were no differences in the global survival and free survival of disease in comparison with conservative surgeries and mastectomies (10, 14) .
Regarding the axillary involvement, the lymphatic dissemination for the regional chains was observed to be rare, given the prevalence of hematogenous dissemination (15) (16) (17) . Therefore, the investigation of the axillary status is not commonly indicated in the surgical approach to breast sarcomas (16) . However, in the cases of clinically affected axillary lymph nodes, in patients with high-grade sarcomas and with locally advanced disease, the biopsy of sentinel lymph node or the axillary lymphadenectomy can be performed (17, 18) . In the case in question, despite the identification of suspicious lymph nodes during the intraoperative evaluation, only the microscopy reaction aspect was observed.
In the case described, the indication for chemotherapy and supporting radiotherapy was individualized and justified due to the tumor aggression and the disease extension (10) . However, considering the clinical heterogeneity of the undifferentiated sarcomas and the absence of the randomized clinical trials with this population, the controversies regarding the commonly used chemotherapy protocols remain. In the case of confirmed ES, on the other hand, the vincristine-doxorubicin-cyclophosphamide (VDC) protocol altered with the ifosfamide-etoposide was shown to be superior to the VDC isolated scheme, with global survival of five years of 72% and 61%, respectively (19) . However, this is a high-toxicity protocol, with approximately 12 months duration, performing local therapy (surgery, radiotherapy or both) after 12 weeks of treatment (19, 20) . Thus, before the final diagnosis of undifferentiated and unclassified sarcoma, chemotherapy with standard scheme for soft tissue sarcomas was chosen, with doxorubicin and ifosfamide (21) . In the case of the radiotherapy, in spite of the controversy in some cases of sarcomas, it reduces the local recurrences in patients that carry locally advanced diseases, with high-grade tumors or whose surgery revealed affected margins (10) .
ConCLuSion
We described a case of undifferentiated and unclassified sarcoma, whose histology and immunohistochemistry showed to be compatible with the differential diagnosis of ES. However, there were no translocations commonly observed with this pathology through molecular evaluation. The present report can contribute to the diagnostic investigation of similar cases and the pre-test orientation of the molecular evaluation.
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